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PO3POBKA TEXHOJIOT'TI KOMILJIEKCHOI IEPEPOBKU
MOJIMIHEPAJIBHUX KAJIHHUX PYJ METOJA0OM
CYJIb®ATHOI'O BUJIYI'OBYBAHHASA

Po3po0ieHa amapaTypHO-TEXHOJIOTUHA CXeMa BHJIYrOBYBaHHs NoiiMiHepanbHUX pya [lpukapmnarrs cy-
Ib(GaTHUMH PO3UYMHAMH, KA MTOPIBHIHO 13 TPAAULIHOI TEXHOJIOTIEIO XJIOPUIHOIO BUIYTOBYBAaHHS JI0-
3BOJISIE 3AIHCHUTH 0€3BIAXOHY MEepepOOKy CUPOBHHU 3 YTHIII3ALI€I0 HAKOMMYEHUX BIIXO/IB.

Pa3zpaborana anmapaTypHO-TEXHOJIOTHYECKAsl CXeMa BBINIEIAYMBaHUs TOJTUMHUHEpAILHBIX pya [Ipukap-
NaThs CyIb(QaTHBIMU PACTBOPAMH, KOTOPAsi B OTJIMYUE OT TPAJAMIIMOHHON TEXHOJOTHH XJIOPUHOIO BHI-
IIeJITAYMBAHUS TI03BOJISIET TPOU3BOAUTH 0€30TXOMHYIO MEepepaboTKy CHIPhs C yTUIM3AIeld HAKOIMUBIIHX-
Csl OTXO/IOB.

The hardware-technological scheme of leaching polymineral ores of Prikarpatye is developed by sul-
phatic solutions, which in contrast to the traditional technology chloride leaching allows for waste-free
processing of raw materials with utilization of accumulating wastes.
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HailiBax1uBIIIMM HApOJHOTOCIOJAPCHKUM 3aBJAaHHAM Y KpaiHH, 110 BUMArae
IIBUJIKOTO PIIIEHHS, € 3a0€3MeUYeHHs] CUILCHKOTO TOCHOJapCTBa MiHEpATbHUMU
noOpuBamMu, B TOMY YMCIIi KaliiHUMU. bananc kainiro y 3emiepoOCcTBi YKpaiHu Ha-
BITh y Kpallll pOKH 3aBkAU OyB HeraTMBHUM. Pi3ke ckOpoueHHs, (PaKTUYHO MpU-
MMHEHHS, BUPOOHUIITBA Ta IMIOPTY IX B OCTaHHI POKM HETAaTHUBHO B110OPa3UTHCS
Ha BPOXANHOCTI, IO 1€ NIATPUMYETHCS Ha MEBHOMY PIBHI 3a paxyHOK HICISAl
N00pUB, BHECEHUX Y IPYHT y nonepeAaHi poku. OCKUIbKU aIbTEPHATUBU KATIMHUM
no0puBaM, K 1 B3arajl MiHEpaJlbHUM J0OpHWBaM, HeMae€, IJisg BeAeHHs 30alaHco-
BAHOTO 3eMJIepoOCTBAa HEOOX1THO BOJIOAITH JOCTATHHOIO KUIBKICTIO 1 MOTPIOHUM
acoptumeHTOM siKk ocHOBHUX NPK, Tak 1 mikpomoopus. Cnenudiyna KopucHa aist
KaJIlI0 TOJISITAa€ Y TOMY, IO BiH MiJBUINY€E €(PEKTUBHICTH il APYTUX MOKUBHUX
KOMITOHEHTIB, MOJIIMIIYE BOAHUI PEXUM, MIABUILYE OCYXOCTIMKICTh POCIHH, I1€-
PELIKO/IKA€e HArPOMA/IP)KEHHIO HITPATIB, BAXKKUX METAIIB 1 HYKJII/IIB.

[ToTtpeba Ykpainu B kaniiHUX AO0OpHBaxX JUIIE B HEBEIUKOMY CTYIEHI IO-
KpUBaJIacsl BIACHUM BUPOOHUIITBOM, ajie¢ B OCHOBHOMY 3a0e3mnedyBanacs 3a paxy-
HOK IMITOPTY XJIOpHIY Kajito rojloBHUM 4uHOM 3 Pocii Ta binmopycii [1]. Immopt y
TakoMy MaciuTadi 30BCIM He BUIpaBAaHUM, OCKUIbKH B [Ipukapnarri € BiacHa cu-
poBHHHA 0a3a 1 Hakonu4yeHo npomuciaoBuit gocBin (Kamym, CTeOHUK) BUPOOHHMII-
TBa OUIBIII KOIITOBHUX 3 arpOXIMIYHOI TOYKH 30PYy KadliHUX JOOPUB y CyJb(aTHIN
¢dbopwmi. [ToHOBNIEHHS 1 PO3MIMPEHHS] BUPOOHUIITBA 3 BITYU3HIHOT CHPOBUHHU Ha 0a3i
ICHYIOUHX MIJIMPUEMCTB JaCTh 3MOTY 3a0€3MeUnTH BIACHI MOTPeOu B O€3XJIOPUI-
HUX KalllMHUX JOOpHUBax 1 MOCTABISATH iX HA €KCIIOPT.

B He MeHmI cTeneHi HEeBIAKIAAHICT TOHOBJICHHS POOOTH MIATPUEMCTB JH-
KTY€ETHCS 1 €KOJIOTTYHOI0 00CTAaHOBKOIO, sIKa CKjanacsi y perioti. B 3B's3ky 3 npu-
MUHEHHSIM 1 BUIOOYTKY PyAH 1 BUPOOHMIITBA JIOOPUB, CXOBHUILIA BIJIXOMIB BUPOO-
HUIITBA, 0 HAKOTWINCS, BIAKPUTUNA Kap'ep 1 CYCTONIEHHS y IIaXTaX IIBUIKO 3a-
MOBHIOIOTHCSI aTMOC(EPHUMH OomnajaMu. BoHM MepeTBOPIOIOTH MIAXTH Y 30HU MPO-
BaJliB, a Kap'ep y BEJIUKE COJICHE 03€PO, SIKE 3aCOJIIO€ IPYHT 1 IPYHTOBI BOJIU.

Icnye morpo3a mpopuBy po3coJIiB 3 CXOBHINA Y piKy JIHICTED, 5K 1€ BXKE O0YI10
B 1983 porti. Y 30HI MOXJIHBOTO XIMIYHOTO 3apakeHHsI kuBe Outbmr 10 MiTH. QoIo-
BiK, m0 ckiangae 6mm3pko 20 % nHacenmenHs Ykpainu. Tomy micto Kamym oromo-
IIEHUH 30HOI0 HAJ3BUYANHOT €KOJIOTTYHOI CUTYaIlIi.

[loHoBneHHsS OaraTOTOHHAaXKHUX BUPOOHUIITB BUMarae BIOCKOHAJEHHS ICHY-
1040i TexHoJorii [1] i3 3ay4eHHSIM HOBHX TEXHIYHHX PIlICHb, IO JAFOTh 3MOTY
3a0€3MeYnTH KOMIUIEKCHY O€3BIIXIIHY MEePepoOKy CBIKOA00YBAEMOI PyAH 1 MOXK-
JUBICTH YTHUIII3allil TBEPAUX 1 PIAKUX BIAXO/IB, 1110 HATPOMAUIIHCS.
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XapakTtepHoto pucoro nojiminepansaux pyn (IIMP) e ckmamnuii 1 pisHOMA-
HITHUM MiHepaJoriyHUM ckiiajl. BoHu MICTATh XJopuau i cynabdartu HATpilo, Ka-
JIi10, MarHito, KabIlito, ki yTBOPIOtoTh Oinbmie 20 MiHepaniB. BoHu BimHOCATHCS
JI0 LIECTHKOMIIOHEHTHOI crucTeMu Mopebkoro tuy K, Na*, Mg, (Ca?") 1/ SO,%,
Cl', H,O. YMoBHO yci 1i MiHepaii MOKHA pO30HUTH Ha 3 TPYIH: JISTKOPO3YHHHI
(CWIIBBIH, KaiHIT, €IICOMIT, IIEHIT, JIEOHIT, KApHAJIT, aCTPaxaHiT, ria3epur, Oilo-
¢iT, ramit); BaXKOpo3unHHI (JIAHTOCWHIT, Ki3epiT); MPaKTHYHO HEPO3UMHHI (OJIi-
TaJiiT, aHTIPUT, CIHTEHIT, Tinc). KpiM OCHOBHHX MiHEpalliB pyJa MIiCTUTh PiIKi 1
MaJIOKJIApKOB1 €JIeMEeHTH. BOHU MOXYTh OyTH JKepesioM 30araueHHsi JoOpuB Mi-
KpOEJIEMEHTaMH.

BinminHoro pucoro noniMinepanbHux pyn [IpukapnaTts € cTpokaTiCTh MiHe-
pastoriyHoro ckiaay (HaBiTh y MeXax OJHI€l TUISHKH BHIOOYTKY) 1 HaJA3BUYANHO
BHUCOKHI BMICT MICKOBO-MYJIHCTOT (ppakirii, TOOTO HEPO3UMHEHOTO 3aIuIIKy (H.3.),
mo pocsrae 20 % 1 Bume. OCHOBHUM MiHEpaioM € ramit. [le He BumaakoBo, ocki-
JBKU BIJIMOBIHO /10 TEOPii T€HE3UCY COJbOBUX POJOBUII, BOHO BHUHUKIO B pe-
3yJabTaTl eBomapu3arii apeBHIX MopiB. CyMapHUN BMICT Kalilo, IO BXOJUTH JO
CKJIaay pI3HMX MiHepamiB, 3BuuaiiHo He mepesBumrye 10 — 12 %. HeomHopinHiCcTh
CKJIay pyAH, MOPIBHAHO HEBUCOKHUIM BMICT B HIl KaJilo MpuU OOMEKEHIM po3uuH-
HOCTI KaJ1€BMICHUX MIHEpaIiB, JOCUTh 3HAYHUM BMICT MICKOBO-MYJIUCTOI (ppakilii
— yci 111 haKTOpu CYyTTEBO YCKJIATHIOIOTH TEXHOJIOTIIO MepepoOku pyau. Pazom 3
THM, HasIBHICTh TaKOi 0araToi Ta pi3HOMAaHITHOI CUPOBUHHO1 0a3u J1a€ MOKIIUBICTh
OTPUMYBATH PI3HOMAHITHUN aCOPTUMEHT TOBAPHUX MPOIYKTIB OCHOBHUMH 3 SIKUX
€: 1o0puBa — KaJito cyab(dar Ta KajgiMarHesis; KyXOHHa CUIb — XapyoBa 1 TEXHIYHA,
MAarHir0 XJIOpUJl — CHPOBUHA JIJIsl OJEP:KaHHS METAJIEBOTO MarHio 1 XJopy.

Tpanuiiiiaa TexHosoris ranypriiaoi nepepooku [IMP [1], npuiiasra y cBii
yac sIKk OCHOBHE TeXHiuHe pimeHHs aias Kamycbkoro 3aBojy, IpyHTYEThCA Ha PO3-
YUHEHHI-BUJIYTOBYBAHHI Py/Id OOOPOTHUMH PO3YMHAMHU, HACUYEHUMH 3a HATPIIO
xyopugoM. lle HemuHyde Bege 3a cOO0I0 YTBOPEHHS BIAXO/IB TaliTy, SIKUA B IUX
YMOBax HE PO3YMHSAETHCS 1 3aNIMIIAETHCS Y BiBainy. Oapa3y 3 HUM B BijiBaj mepe-
XOJIATh JIeAK1 KaJlIEBMICHI MIiHEpaJ — YaCTKOBO Ba)XKOPO3UMHHHU JAHTOEHHIT,
BICh HEPO3UYMHHUN MOJITaJiT, a TaKoX MiCKOoBO-MyiucTta ¢pakiis. [lependbayena
npoekToM (hoTallis rajito-JanroeitriToBoro 3aymmky (['JI3) 3 MeToro moBepraH-
Hs KaJiMHUX KOMIIOHEHTIB Y BUPOOHUIITBO Ha MPAKTUIll HE omnpaBiaia cede 1 Oyna
BUKJIIOUEHA 3 BUPOOHUUYOT0 HUKIY. Lle mpuBeno 10 HakomMueHHs OAaraTOTOHHAX-
HUX BIJXOJIB 1 BTpaTi 3 HUMH KOPUCHUX KOMIIOHEHTIB. B pe3ysnbTati CTyniHb BU-
TATY KaJIiI0 Y COJIBOBUIA PO3CUT B TOJIOBHOMY IPOILIECT XJIOPUIHOTO BUITYTOBYBAHHS
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pynu He miepesunrye 50 %. IlomampmoMy mporecy mepepoOKd OTPUMAHOTO PO3-
COJIy Y TOBapHi MPOJYKTH BUIIAPIOBAHHSIM-KPHUCTATI3AIIEI0 TEPEeay€e TPYIOMICTKI
CTaJll OYUCTKHU MOTO BiJl MUIKOJUCIIEPCHOrO MIMHUCTOTO MIJIaMy B TPOMI3JIKUX Bi-
JCTIMHUKAX, 1110 HAJ[3BUYAHHO YCKJIAHIOE TEXHOJIOTTYHHM Mpoliec.

Broponosx psiay pokiB HaMH pO3pOOISETHCA MPUHIIMIIOBO HOBUM CMOCIO BH-
JYrOBYBaHHS PYyIH, SAKUH J03BOJIAE 3A1MCHUTH KOMIUIEKCHY, O€3BIOIXOJOHY Hepe-
poOKy pymu. Y HbOMY pyay oOpoOJsitoTh Cyab(paTHUMHU PO3UMHAMHU 3aMICTh
PO34YHUHIB HATPIIO XJIOPHUY, IO 3aCTOCOBYIOTHCSl B TpaJaulliiHii TexHouorli. Cro-
qyatky [2] mist miei MeTH BUKOPHCTOBYBAIM HACUYCHUN PO3YMH HATPIIO CYJIbdary.
[Iporiec Bi1OyBa€eThCS 32 CXEMOIO!

Na,SO ;) + MeCly = Na,SOyx) \’ +MeCly (),
ne Me—Na*, K", Mg*".

CTOCOBHO cXeMH B MPOIIECI CyIb(PaTHOTO BUITYTOBYBaHHS BIIOYBA€THCS MPO-
[eC KOHBEPCii — B PO3YHH MEPEXOATh XJIOPBMICHI MiHEpaiau (B TOMY YHCIIi TaJliT)
3 OJIHOYACHUM BHUJIJICHHAM B Ocajl HaTpito cyibdary. OCKUIbKU LIEHTPAMHU KpHUC-
TaJ3allii € TIIMHUCTI Ta MYJIMCT] YaCTKH, BOHH 3aXOIUTIOIOTHCSA KpHUCTaIaMU HATPi1o
cylbdaTy, 1m0 pocTyTh. Taka cycrneHsis Jerko po3auisieTbes Ha QUIBTPI, MO A€
3MOry IHTEHCU(IKYBaTH MPOIEC Ta YCYHYTH TPOMI3JKI BIACTIMHI anapatu. OTpu-
MaHUN COJIbOBUU PO3CLI abCOMIOTHO MPO30pHid. [ MycKy TEXHOJIOTIYHOI CXEMU
NOTPIOHUI HaCUYEHUN pO3UUH HaTpito cyinbdary. [loTiM micns AOCSITHEHHS CTalli-
OHAPHOTO PEXKHUMY YTBOPIOETHCS OOOPOTHUM CyIb(PaTHUM PO3YMH CKJIAJHIIIOTO
CKJIaJly — B HbOMY IMPHUCYTHI yC1 KOMIOHEHTH, 110 3HAXOJATHCA B PYAl MPUUOMY
BMICT Cy/ib(}aT-i10Hy BCTAHOBIIOETHCS HA PIBHI, €KBIBAJICHTHOMY KIUJIBKOCTI XJIOp-
10HYy B CUPOBHUHI. 3aBJIIKU IIbOMY B MpOIECi CYIb()PaTHOrO BUIYTOBYBaHHS B PO3-
YUH Pa3oM 3 IHIIUMU JETKOPO3UMHHUMHU MIHEpaJlaMU MEePEeXOASATh yC1 XJIOPUIH, Y
TOMY YHUCJ1 TaliT, cyiab(aT, 10 BUMAIA B OCAJ 32 PEAKIIEI0 MPUEIHYIOTHCA 10
MOJIraiTO-TaHrOCMHITOBOTO 3aJIUIIKY, 0 HE PO3YMHUBCS, 1 MOTIM Pa3oM 3 HUM
binbTpytoThes. [ani 3anumok BiAMUBAIOTh BOAOIO, 1 pereHepoBaHui CynbhaTHU
PO34YUH 3HOBY MOJIAI0Th HA BUJIYTOBYBaHHS PYIU.

Jlanuii croci® BITHOCHTHCS 0 CIOCOOIB "MOBHOrO" PO3YMHEHHS. WOTO TPO-
OYKTaMH € XJIOPUIHO-CYIb(aTHUN PO3Ci, MPU3HAUYCHHUM Il IEPepOOKH Ha BHUCO-
KOSIKICH1 KaJiiiH1 J00puBa, KYXOHHY CUlb 1 O1modit, Ta 0e3XJIOpUAHUN MICKOBO-
MYJUCTHH KaJIIHHO-MarHi€BUH 3aJIUIIOK (ITOJIrayiiT + JIAHTOCHHIT), SIKHH MOKe Oy-
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TU BUKOPUCTAHUM N1Ji1 0€3MOCEPEeAHLOI0 BHECEHHS Yy TPYHT B SKOCTI MOBUIBHO/II-
F0UOr0 KaliiiHOTO JOOpUBa.
[IpunnunoBa cxema cyiab()aTHOrO BUIYTOBYBaHHSA PyAH B Oe3MEpPEpPBHOMY

peXUMI B HaW3arajabHINIOMY BHIJISAl BKJIIOYA€E JBa TICHO 3B'S3aHUX MK CO0OIO

omoka (puc. 1).
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Puc. 1. brnok-cxema cynbdarHoro Buiyroyanus [IMP

BracHe BUIyroByBaHHS PyJU 3/11MCHIOETHCS PETE€HEPOBAHUM OOOPOTHUM CY-
nbdatHUM po3unHOoM. [licis po3aiieHHs CyCleH31i OJIepKYIOTh CylIb(aTHUI KeK 1
XJIOPUJIHO-CYAb(ATHUIA pO3CUT — OCHOBHUIN MPOAYKT CTaJil BUIYTOBYBaHHS, SKIN
HaIpaBIIIETHCS HA MOJAIBITY ranypriiiny nepepooky. CynbaTHuil K€K, — CyMilll
HEPO3YMHHUX MIHEPAJiB, MICKOBO-MYJIUCTOI PpakKilii, JTaHTOCHHITY, 1110 3aJIUIIUBCS
1 cyab(aTHUX coJieil, 110 BUMATU B OCaJl B pe3yJIbTaTl BUCOIIOBAHHS, — MOAAETHCS
Ha CTaJil0 pereHepailii cyabdatHoro po3unHy. CyTh peresepailii nojsrae B o0Opo-
O1i cynb(}aTHOrO KEKy BOJIOIO JJisi €KCTpakiii po3unHHUX cyibdariB. [ami cy-
CIICH3II0 PO3JUIAIOTh, pereHepoBaHuii (00OpOTHHMIA) Cyab(haTHUI PO3YUH TOBEP-
TalOTh HA BUJIYTOBYBAHHS; 3aJUIIOK — BIJIBAJIbHUI KEK € APYruM, MOOIYHUM IPO-
TYKTOM.

[IpunnunoBa cxema Ccyiab()aTHOTO BUJIYTOBYBaHHS 3 OUIBIN J€TaJbHUM
300pakKeHHSAM CTaJ1ii TEXHOJIOTTYHOrO MPOIIECy Ta X MPU3HAYCHHSIM, HaBe/CHA Ha
puc 2. 3B'I3KM MDXK HUMU 3pO3YMLIH 3 PUCYHKY.

B nactynHOoMy MeTon cyiab(aTHOrO BUIIYTOBYBaHHSI OTPUMAB MOAAJIbIIHI
po3BuToK [3, 4]. ITokazaHo, MO y SKOCTI BHIYTOBYIOUOTO PO3YMHY MOYKHA BHKO-
PUCTOBYBAaTH HE TUIBKM PO3YMH HATPIiIO Cyib(ary, aje 1 pO3UHH IICHITY, 1110 Ma€e
BAXKJIMB1 TEXHOJIOT1YH1 epeBaru. Ha miacrasi pe3ynbTaTiB IPOBEACHOTO KOMILICK-
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Ccy (I3MKO-XIMIYHUX Ta TEXHOJIOTIYHUX JOCIHIKEHb pO3p00JieHa amapaTypHO-
TEXHOJIOTIYHA CXe€Ma CYIb(aTHOTO BUIYTOBYBaHHS MMOJIMIHEPAIBHOI PyAH, sKa
HaBeJ/leHa Ha puc. 3. Y Hili BUKOPUCTaHI TUIIOBI MIPOIIECH 1 amaparH, Mo 3aCTOCO-

BYBaHI IIpU poOOTI 13 CYyCIIEH315IMU.
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Puc. 2. TlpuHuumnoBa cxema cyinb(haTHOTO BUITYTOBYBAaHHS

ButyroByBaHHs py/iu 311MCHIOIOThH Y KacKa/ll TPhOX IIHEKOBUX PO3YMHHUKIB.
Crerudigdi 0coOMHMBOCTI CyibhaTHOTO crioco0y [3] 00yMOBIIOIOTE HEOOXITHICTH
BEJICHHS IIPOILIECY MPU OJHOCIPSIMOBAHOMY, apalieIbHOMY TOKY peareHTiB. Pyny i
o0opoTHHI cynb(haTHUI PO3UMH MOAAIOTH B nepiiuil po3unHHuk 1. [lepemimenHs
peaKIiiHOl CyMillll y370BXK KOKHOTO arapara i ii mepemilryBaHHs 3A1HMCHIOEThCS
ITHEKOBOIO CHIPaJUII0. 3 OJHOTO anapaTta B IHIIUM CYCIIeH31d MEepPeTiKae CaMOILIU-
BoM. HeoOxigHuil TemrmepaTypHuUil peXUM MIATPUMYIOTH MONEpPEAHIM HarpiBaH-
HAM OOOpPOTHOTO CyJb(aTHOrO PO3YMHY B HArpiBaudy i Mmojadyero rocTpoi mapu B
JII03U PO3UYMHHUKIB. [3 TPETHOr0 pO3UYMHHMKA Tapsiuy CYyCIEH31I0 MOAAal0Th Ha PO3-
nineHHs y GuibTpyrouy neHTpudyry 4. OunbTpar — YUCTUN XJIIOPUIHO-CYIbPaTHUN
pPO3CUI CIPSIMOBYIOTh Ha OJIEpKaHHS XapuOBOi KyXOHHOI COJIi, KaliiHUX AOOPUB i
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MarHilo XJOpPUJY BHUIApIOBaHHSIM, OXOJOJ/KEHHSM Ta Kpucrtanizamiero. Ocan 3
¢bibTpa — cyabaTHUN KEeK MiIAAl0Th JABOPA30BOI pemyibhallii 1 TPOMUBKHU JIs
pereHepaiii 000pOTHOTO CyJIb()ATHOTO PO3UHHY.

HICHITOBUI PO3YNH
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1, 2, 3 — mHEKOBi pO3YMHHUKH, 4 — QUIBTPYyIOUa IIEHTPUPYTa, S — ITHEKOBUH pemyNbIaTop;
6,7 — ocajuKyBalbHI HEHTPUYTH; 8 — MilTasIKa-penyabnaTop; 9 — mHeKoBa CyIlapka,
10 — nmoBiTpsiHUit X0onoaunbHUK; 11 — BankoBwii ipec; 12 — npoGapka; 13 — rpoxor.

Puc. 3. AnapaTypHO-TEXHOJOT14Ha cXeMa Cy/Ib()aTHOro BUIYTOBYBaHHS MOJIMIHEPATIbHOT pyaAU

[lepBuHHY pemnynbnamnilo KeKy 3A1MCHIOIOTh Y THUIOBOMY IIHEKOBOMY pO3-
YUHHUKY S rapsiyoio BOJOI0, IO MOJIA€ThCs 3 HArpiBaya, i MpPOMUBHOIO BOJIOIO BiJI-
BAJIbHOTO KeKy. Po3auIeHHsT MynuCTOI CycrneH3ii 3[1MCHIOITh B OCaKyBaJIbHOI
neHTpudy3i 6 3 6e3nepepBHUM BUBAHTAXEHHSM ocady. PereHepoBanwmii cymbgar-
HUW pPO3YMH MOBEPTAIOTh HA BIUIYTOBYBAHHS PYAH, a, MYJIUCTHI KEK, 110 3aJUIIU-
BCsI, 3HOBY pemyJblytoTh. Uepe3 3HauHO MEHIIHM 00'eM BTOPUHHY peEIyJbIaliio
MOXHA MPOBOJUTH B MIlIAJIl /, MOAIOHOT TeM, SIKI BUKOPUCTOBYIOTh JJIS 111€1 Me-

TH Ha ICHYIOYIM BUPOOHUITBI. Penynbnaiiito 31iMCHIOIOTh Tapsiu0i0 BOJOI0 — KOH-
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JIeHCaTOM COKOBOi mapu. OCTaTOYHO BIAMHUTHN 3aJHUINOK BiJOKPEMIIIOIOTH Bij
MIPOMHUBHUX BOJI HA OCAJKYBATBHOI IIEHTpHU]Y31 8 1 BUBOAATH 13 TIPOIIECY Y BHUTJIS-
Iy BiIBaJIbHOTO KeKy. OcCTaHHIA MepepoOsiioTh y Oe3XJIOpUIHI KaiitHl 100pHuBa
IIPOJIOHroBaHoi Aii. /{1t HagaHHs oMy TOBapHOTO BUAY BIABAJIbHUMI KEK CYIIATh 1
IPaHyJIIOITh MPECYBaHHAM 3a 3BHYANWHOIO TexHoJsoriero. CyliiHHS 311MCHIOIOThH
MPOTUTEUIEI0 TOMKOBUMH Ta3aMH B ITHEKOBiH cymapili 9, mpu3Ha4eHo1 sl MacTo-
noAiOHUX MatepianiB. Bucyiienuii matepiad OXOJOJKYIOTh MOBITPSM Y IIHEKO-
Bomy amaparti 10. BigximHi ra3u 3 000X anmapariB CpsMOBYIOTh Ha ouuntieHHs. [1o-
pOIIKONOAIOHUIM KeK MpecyroTh Ha BajakoBoMy mpeci 11, cmpecoBaHuii Martepial
apoosTh y apobapiti 12 i poscitoroTs Ha rpoxoti 13. Benuky ¢pakiiro mosepTa-
I0Th Ha JAPOOJeHHS, ApiOHY 3HOBY npecyroTh. Cepeans dpakiiis 31 CTaHAAPTHUM
PO3MIPOM YaCTOK € TOBAPHUM MPOIYKTOM — OE3XJIOPUIAHUM KaTiHUM T0OPUBOM
MPOJIOHTOBAHO1 11 3 MIKPOEJIEMEHTaMH.

Sk ckazaHO BHIIE, 3aITPONIOHOBAHUN HOBUM BapiaHT CyJIb(PaTHOTO BUIYTOBY-
BaHHS PY/IH, Y IKOMY BUKOPUCTOBYETHCSl IIEHITOBUN PO3YHUH, € OUIbII Kpalum. Y
MOPIBHSIHHI 3 BiJOMHM CITOCOOOM BHJIYT'OBYBaHHSI PO3YMHOM HATpiro cyibdary [2]
BiH HE BUMAarae mMpUBI3HOI CUPOBUHU. JIJIsl MyCKYy TEXHOJIOTTYHOTO MPONECY 1 MpHU
HEOOX1JHOCT1 OJAaJIbUIOr0 HOro KOPEKTYBaHHS B HOBOMY CIIOCOO1 MOKE CITY)KUTH
MaTOYHHMK 31 CTaAll Kpucranizauii meHity. Crnodarky ajs MOJErmeHHs MycKy Ha
BWJIYTOBYBaHHS MOAAIOTh HAJUIMIIKOBY KUIBKICTh HIEHITOBOIO PO3YMHY — JI0
120 % Bin crexiomMeTpil Ta HAWIUIITKOBY KIJTBKICTh BOJM HA PETeHEpAIlif0 000poT-
HOTO CyJb(aTHOTO PO3YNHY 1 MPOMUBKH KeKy — 70 1,3 M. 4. Ha 1 M. 4. pyau. V mi-
Py BUXOJly Ha CTal[ilOHAPHUI PEKUM HOPMY BUIYTOBYIOUOTI'O PO3UHMHY MOCTYIOBO
3HmKYIOTh 10 105 — 110 %, a kinpkicth Boau — 10 1,1 M. 4. Ha 1 M. 4. pyau i HUXK-
4ye 3aJIe’KHO BIJ] CKJIANy PYAH, IO JACTh 3MOTY MIHIMI3yBaTU €HEPreTHUYHI 1 €KC-
IUTyaTalliiiHi BUTpaTH Ha NEPEPOOKY XJIOPUIHO-CYIb(PATHOTO PO3COTY.

OTxe, BUKOHAaHUM KOMILICKC (PI3MKO-XIMIYHUX 1 TEXHOJOTTYHUX JOCITIIKEHD
MOKa3aB HACTYIHI OCHOBHI MEpEeBaru BUIYTOBYBaHHS PYyAU CYIb()ATHUMHU PO3UU-
HaMHU MOPIBHSIHO 13 TPAJUIIMHOIO TEXHOJIOTIEI0 XJIOPUTHOTO BUIIYTOBYBAHHS |

— JIOCUTH MIBUJKE MPOTIKAHHS NPOILIECY 3 JOCITHEHHSM BUCOKOTO CTYMEHS BU-
TATY KOMIIOHEHTIB PyAH B COJIBOBUN PO3CLI, Y TOMY YHMCII — KaJlil0 Ta MarHito He
MeHTI 87 % 1 mpakTUIHO MMOBHUN BUTSIT XJIOPY;

— YTBOPEHHSI B OCHOBHOMY PEaKTOPHOMY IpoIlieci Cylb(paTHOI CyCcHeH3li, sKka
JerKko (UIbTPYETHCS, MOXKIIUBICTh BiJIpazy OJEp>KaTH MICHS ii pO3AUICHHS MPOIYK-
IMHUN YUCTUH XJIOPUAHO-CYJIb(GAaTHUN PO3CLI Y TOJOBI MPOILIECY;

— YTBOPEHHSI TIOOIYHOTO MPOAYKTY — BIIBAILHOTO KEKY, 10 MIiCcTUTH 10 13 %
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K>0 Bixg #ioro KiIbKOCTI B Pyl Y BUIIISIA1 BAXKKOPO3UMHHUX KaTIHHUX MiHEpaiB.
Horo MosxHa HepepoOHTH B Ge3XJIOPHIHI IPAHYIOBAHI KalliliHi J06pUBA IIPOIIOH-
rOBaHO1 /11 3 MIKpOEJIEMEHTaMH.

VYce 1ie nae 3Mory opratizyBaTi KOMILUIEKCHY O€3B1IXIIHY NEpepoOKy MOJIiMi-
HEpaJIbHOI PyIHd METOAOM Cyib(paTHOro BWIyroByBaHHs. Lleil meTon mpuaaTHuit
TaKOX JUIsl yTHIIi3allii 0araTOTOHHAXHUX TaliTO-T1aHrOCMHITOBUX BiJBaIiB, IO Ha-

rpoMaauIncCs.

Cuucok gireparypu: 1. JIynvxosa FO.H. IIpon3BoACTBO KOHLIEHTPHUPOBAHHBIX KaTUHHBIX YIOOpEHUH U3
nonumuHepanbubix pyn / fO.H. Jlynvrkosa, H.B. Xabep. — K.. Texuuka, 1980. — 158 c. 2. A.c. 608762
CCCP, MKzx C 01 D 5/06. Criocob pacTBOpeHHsI TIOJIMMHHEPAIBHON XJIOPUAHO-CYIb()AaTHON KaTHHHOM
pynst | O.J]. JIax, JI.B. Ilucapes, A.Il. Py6ens (CCCP). — Ne 2033803/23-26; 3asBn. 17.06.74; omyGu.
30.05.78, Bron. Ne 20. 3. Hsanuenxo JI.B. HoBblii crioco0 BhIIENauyMBaHUs MOTUMUHEpANbHBIX pyad [Ipu-
Kaprarbsi HACBHIIICHHBIM cyibdaTHbM pactBopoM / JI.B. Heanuenxo, O.J. Jlax, JLH. Opaiizep /I Tp.
Opnec. Ilonmurexn. yu-ta. — 1998. — Beim. 1(5). — C. 261 — 263. 4. Epaiizep JL.M. JlocnimkeHHs npoiecy
nepepoOku noiiMiHepaibHUX pyA [lpukapnarrts Ha KadiliHi ZOOpHBa METOAOM CyIb(paTHOTO BUIYILKY-
BauHs / JL.M. Epaiizep, JI.B. lsanuenxo [/ CydacHuil yHIBEpCHUTET: MEPCIEKTUBU PO3BUTKY: MIKHAp. Ha-
VK.-IpakT. KoH®., 18-21 xostHs 2010 p.: 30. Hayk. npaub. — Yepkacu: UTI, 2010. — C. 10 - 14.

Haoitiuna oo peoxonezii 24.10.11

VJIK 621.317

E.B. CEMKHHA, nux., HTY «XIIW»,
B.U. BAHPAYHBIH, noxr. TexH. Hayk, pod., HTY «XITH»,
JI.B. JIAIIOK, xaun. texs. Hayk, npod., HTY «XI1N»,

O.B. BOP3EHKO, ctynent, HTY «XIIN»

CHUHTE3 MEJHBIX HAHOBOJIOKOH B MATPHUIIE ITIOPUCTOI'O
AHOAHOI'O OKCHUJA ATIOMUHUA

B cratTi po3risimaeTses mpoLec CTBOPEHHS TUTIBOK aHOJHOTO OKCHAY aJIOMIHIIO, 10 Ma€ MOPH C 3a/laHu-
MU BJIaCTUBOCTSIMU. OTpUMaHi 3pa3ku BUKOPUCTOBYIOTH SIK MATPHUIIO Il CTBOPEHHS] KOMITIO3UTHOTI'O Ma-
tepiany Al,O3-Cu. BeranoBieHO mapamerpH, IO J03BOJSIOTH CHHTE3yBAaTH MiJHI HAHOBOJIOKHA (iKCO-
BaHOI'0 PO3MIPY 3 BUCOKHM CTYIIEHEM 3aIIOBHEHHS IIOP METAJIOM.

B cratbe PAaCcCMOTPECH MpoLHeCC CO3JaHUs IJICHOK aHOAHOI'0 OKCHJa aJltOMHWHHA C 3aJaHHBIMU CBOICTBa-
MH. C(l)OpMHpOBaHHBIC O6paSLU>I HCIOJIb30BAHbI B KAYECTBC MATPULbI JJId CO3JaHUA KOMIIO3UTHOI'O Ma-
TCpHuajia A|203-CU. OHpe,I[CJ'IeHLI napameTpbl, MO3BOIAOMNIUEC CHUHTC3UPOBATH MCIHBIC HAHOBOJIOKHA
OIIPEACICHHOI 0 pa3Mepa C BBICOKOI CTCIICHBIO 3aII0JIHCHUS nop MCTAJIJIOM.
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